criteria such as high-Z, appropriate energy band gap, and a sufficiently high mobility-lifetime (pT) product are necessary. In many of the high-Z compounds that appear to be of interest, information concerning the iiT product for holes and electrons and the magnitude and type of band gap structure is lacking. As Figure 2 . For Iodine, the result of Schluter and Schluter7 showed that the pseudopotential can be written:
where A1 = 6.5
The numerical values of the constants for Iodine have been slightly changed to bring the calculated energy band gap of HgI2 in agreement with experimental data.
The Brillouin Zone of HgI2, showing some symmetry points, is given in Figure 3 . Using the pseudopotentials of Mercury and Iodine, the energy band structure of HgI2 was calculated for all symmetry directions. The smallest energy gap was found to occur in the P -M direction of [110] . In this direction, the bottom of the conduction band does not occur at the same point in k-space as that of the top of the valence band. This implies an indirect band gap transition. In addition the second and third valence bands are found to be degenerate, regardless of symmetry direction.
The present work indicates that the conduction band is s-like, in contrast with the energy band strgcture of PbI2 in which the conduction band is p-like. (6) and (7) .
Since the energy of the optical phonon is not known for this crystal, it was assumed that its value was the same as the polar optical phonon energy which is about 0.013 eV. 8 Based upon the assumption of the value of the optical phonon energy and the approximation made for the constant IZ, the theoretical mobility of the holes and electrons was calculated. A comparison of experimental datal7 with the theoretical mobility due to both polar optical scattering and optical scattering is shown in Figure 7 for holes and in Figure 8 for electrons.
Discussion and Summary
The intention of this paper was to discuss a theoretical method to select potential high-Z detector materials. The approach is principally based on the concept of electronegativity differences of elements as it applies to the degree of ionic bonding. Although the degree of ionicity of a compound can be loosely related either directly or indirectly to the band gap and mobility, it does not provide sufficient information. The phenomenological approach cannot give detailed information as to whether the band gap is direct or indirect. In addition, it cannot provide the necessary data for determining effective mass so that calculations of mobility as a function of temperature can be made. Consequently, the pseudopotential technique was used to supplement the phenomenological approach in obtaining the energy band structure of a crystal. From the band structure it is possible to determine, to a first approximation, the type of energy gap transition. Also, it is possible to estimate the hole and electron effective mass and provide an estimate of the mobility for the charge carriers. To show the accuracy of the pseudopotential approach, electron effective masses were calculated for several II-VI compounds. The theoretical results agree well with experimental val ues.
In the present paper, preliminary results for the band structure of HgI2 have been presented. The effective masses of the holes and the electrons have been estimated. Using these values, the theoretical mobility of the charge carriers have been calculated as a function of temperature. It has been shown that the agreement of theoretical and experimental results are very good for holes.
It is of interest to conjecture as to which scattering mechanism controls the behaviQr of the electron mobility with temperature in HgI 2. If optical phonon scattering is more important that polar phonon scattering, then, from equations (6) and (7), the mobility in the c-direction should have a very different temperature dependence than the a-direction. This is not the case as shown in Figure 8 . Experimental data of Figure 8 further indicates that the electron mobility is almost independent of crystalline direction. Based upon the fact that the reflectivity is almost isotropic and that the conduction band is s-like, one would expect that the dielectric constant and the conduction band effective mass should also be somewhat independent of direction. Consequently, comparison of theory an experimental evidence implies that polar phonon-electron interaction is the most important scattering mechanism in HgI2.
In calculating the theoretical mobility for the electrons and the holes in HgI 2, the existing reflec-tivity data was used to gstimate the dielectric constants for this crystal. In applying equation (4) to HgI2, the anisotropic nature of the crystal was neglected. The neglect of anisotropy was justified based on the fact that the reflectivity data is quite isotropic when the excitation wavelength is away from the fundamental absorption edge.8 This assumption has also been made for crystals such as GaSe.13
The band structure analysis approach is presently being applied to the investigation of other interesting high-Z materials of binary and ternary composition. 
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